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Abstract
We study a radiative neutrino model with a SU(2) septet scalar with hypercharge Y = 2 where
active neutrino mass is induced at a one-loop level. Calculating a one-loop diagram, mass matrices
for active neutrino is derived. We also analyze lepton flavor violations, anomalous magnetic moment
of muon and the flavor violating Higgs decay h → µτ . Then sizable muon g − 2 and ∼ 1% of
BR(h → µτ) could be obtained in our set up. Furthermore, the collider signature of the septet
is discussed where we focus on quadratically charged scalar at the LHC 14 TeV. We find that it
could be discovered up to 1.5 TeV mass by searching multi charged lepton signal events.
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I. INTRODUCTION
After the discovery of the Higgs boson which is consistent with Standard Model(SM) [1, 2],
we have been working for further understanding of the Higgs sector. The structure of Higgs
sector is still uncertain and there would be other scalar contents besides SM Higgs. We
expect that new scalar fields are connected to issues which can not be explained by the SM
such as neutrino masses and mixing, dark matter(DM), Dark energy, matter anti-matter
asymmetry and so on. Actually many models beyond the SM introduce new scalar fields
extending the Higgs sector.
The radiative seesaw models are typical cases which extend the Higgs sector. In these
models active neutrino masses and mixing are generated at loop level with new TeV scale
particles where they often include DM candidate. Thus these models could be one of the
natural realization of the tiny neutrino mass at TeV energy scale involving DM, which would
be verifiable by various experiments in the near future. Along this line of ideas, a vast amount
of papers has been arisen in Refs [3–124]. In radiative seesaw models, SU(2) multiplet scalars
are often introduced such as doublet and triplet, in order to achieve observed neutrino mass
and mixing. Among the SU(2) multiplet scalar higher than doublet, the septet scalar Φ7
with hypercharge Y = 2 is particularly interesting since vacuum expectation value(VEV) of
it retain ρ = 1 at the tree level [125–129]. Thus it is interesting to consider a radiative seesaw
model which includes the septet whose VEV is connected in generating neutrino masses.
In this paper, we consider a radiative seesaw model with the septet scalar in which the
neutrino mass is generated at the one-loop level. We note that an accidental global U(1)
is conserved in the Higgs sector of the doublet and the septet which would induce massless
Nambu-Goldstone boson (GB) when the septet develops a VEV [125–129]. This issue in
our model can be solved by adding SU(2) triplet scalars and a signet scalar inducing non-
renormalizable operator that breaks the global U(1) symmetry. These new scalars also play
a role in generating active neutrino mass. Then we derive the active neutrino mass matrix
analyzing a loop diagram involving the septet. We also discuss lepton flavor violations(LFVs)
and muon anomalous magnetic moment (g − 2)µ where sizable (g − 2)µ could be obtained
satisfying constraints from LFVs. In addition flavor violating Higgs decay h → τµ is also
analyzed where the CMS reported an excess of the events with significance of 2.4σ and
the best fit value of branching ratio is BR(h → µτ) = (0.84+0.39−0.37)% [130]; ATLAS’ best
2
Lepton Fields Scalar Fields
LL eR L
′ NR Φ Φ7 ∆1 ∆0 S0
SU(2)L 2 1 2 1 2 7 3 3 1
U(1)Y −12 −1 −12 0 12 2 1 0 0
Z2 + + − − + + − + −
TABLE I: Contents of fermion and scalar fields and their charge assignments under SU(2)L ×
U(1)Y × Z2.
fit value is BR(h → µτ) = (0.77 ± 0.62)% [131], consistent with but less significant than
CMS. Furthermore, collider signature of the septet would be interesting since it contain
multi-charged scalar bosons as its components. We perform some simulation study for the
multi-lepton signal events and discuss the discovery potential for multi-charged component
of the septet.
This paper is organized as follows. In Sec. II, we show our model, including neutrino
sector, LFVs, muon anomalous magnetic moment and h → τµ. In Sec. III, we perform a
simulation study for the signature of the septet. We conclude and discuss in Sec. IV.
II. MODEL SETUP
In this section, we explain our model. The particle contents and their charges are shown
in Tab. I. We add three (or two) iso-spin doublet vector-like exotic fermions L′ with −1/2
hypercharge, an isospin singlet scalar S0, two isospin triplet scalars ∆i with i = 0, 1 hyper-
charge, and an isospin septet scalar Φ7 with 2 hypercharge to the SM, where S0 can be a
real field for brevity, while the neutral component of ∆1 has to be a complex field. Therefore
the neutrino masses are induced not through the S0 mediation but through the ∆1 one. We
assume that neutral components of Φ, ∆0, and Φ7 have vacuum expectation values (VEVs),
which are respectively symbolized by v/
√
2 and v∆/
√
2 and v7/
√
2.
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The relevant Lagrangian and Higgs potential under these symmetries are given by
−LY = (yℓ)ijL¯LiΦeRj + (y∆)ijL¯cLi(iτ2)∆1L′Lj + (yN)ijL¯′LiΦ˜NRj
+ (yL)ijL¯LiL
′
Rj
S0 + (ML)iL¯
′
Li
L′Ri + (MR)iN¯
c
Ri
NRi + h.c., (II.1)
V = Vnontrivial term + V2 + V4, (II.2)
Vnontrivial term = λ0∆1Φ∗7∆1∆0 + µ0Φ†∆0Φ+ µ1ΦT (iτ2)∆†1ΦS0 + c.c., (II.3)
where i = 1 − 3, j = 1 − 3, τi(i = 1 − 3) is Pauli matrix, Φ˜ ≡ iτ2Φ∗, V2 is the trivial
quadratic term, V4 is the trivial quartic term, and the first term of LY generates the SM
charged-lepton masses mℓ ≡ yℓv/
√
2 after the electroweak spontaneous breaking of Φ. We
work on the basis where all the coefficients are real and positive for simplicity. The scalar
fields can be parameterized as
Φ =

 w+
v+h+iz√
2

 , ∆1 =

 ∆+√2 ∆+2
∆0 −∆+√
2

 , ∆0 =

 δ0√2 δ+
δ− − δ0√
2
,

 , (II.4)
Φ7 =
[
ϕ3, ϕ2, ϕ1, ϕ0, ϕ−1, ϕ−2, ϕ−3
]T
=
[
φ+5, φ+4, φ+3, φ+2, φ+2 , φ
0, φ−1
]T
, (II.5)
where ∆0 ≡ ∆R+i∆I√
2
, δ0 ≡ v∆+δR+iδI√
2
, φ0 ≡ v7+φR+iφI√
2
, vSM =
√
v2 + v27 + v
2
∆ ≃ 246 GeV is
VEV of the SM-like Higgs, and index for the components in Φ7 denotes the electric charge
for φ and the eigenvalue of T3 for ϕ. Here we assume to analyzed that all the mixings are
negligible for simplicity, although each of component mixes as follows: The CP-even mass
matrix with nonzero VEVs is written in terms of the basis [h, δ0R, φ
0
R] basis. The CP-odd
mass matrix with nonzero VEVs is written in terms of the basis [z, δ0I , φ
0
I ] basis, but the
lightest state is massless that is absorbed by the longitudinal component of Z boson. Thus
the mass matrix is reduced to be 2× 2. The inert CP-even mass matrix is written in terms
of [S0,∆R] basis. The singly charged mass matrix with nonzero VEVs is written in terms
[w±, δ±, φ±1 , φ
±
2 ] basis, but the lightest state is massless that is absorbed by the longitudinal
component of W± boson. Thus the mass matrix is reduced to be 3×3. Here the other fields
[∆I , ∆
±, ∆±2, φ±2, φ±3, φ±4, φ±5] do not mix each other.
We also comment that the non-renormalizable operator Φ7Φ
5Φ∗ is obtained by triplet
scalars and singlet scalar effects at one-loop level, which is required to break an accidental
global U(1) symmetry in the Higgs sector with the doublet and the septet. Thus our model
does not induce massless Nambu-Goldstone boson when Φ7 develops the VEV.
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FIG. 1: Neutrino masses at one-loop level.
A. Neutral component of fermions
In our model, we have two neutral fermions NR and N
′, where N is the neutral component
of L′ and we define L′ ≡ [N ′, E ′]T here. These fields mix through the term yN , where we
assume yN to be diagonal and MN ≡ ML ≈ MR. Then we simply parametrize the mixing
matrix as follows: 
 N ′cL
NR

 ≈

 1√2 − 1√2
1√
2
1√
2



 N c1
N2

 , (II.6)
M1 =MN −mD, M2 =MN +mD, (II.7)
where mD ≡ yNv/
√
2, and each of Mσi(σ = 1, 2), i is the flavor index, and [N
c
1 , N2]
T is the
mass eigenvalue and eigenstate.
B. Neutrino mass matrix
When S0 and ∆0 are complex fields, we have two sources to generate the neutrino masses
at the one-loop level. But since we assume S0 to be real, the neutrino masses can only
be generated through the ∆0 mediation as mentioned above. Then the formula of active
neutrino mass matrix mν as shown in Figure 1 is given by
(mν)ab = −
2∑
σ=1
3∑
i=1
(y∆)aiMσi(y
T
∆)ib
2(4π)2
[
XR,σi
XR,σi − 1
ln[XR,σi ]−
XI,σi
XI,σi − 1
ln[XI,σi]
]
, (II.8)
where we define Xα,σi ≡ (m∆a/Mσi)2 with α=R/I and σ = 1, 2. VEVs of ∆0 and Φ7
play the role in generating the mass difference between ∆R and ∆I through the term of
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λ0. (mν)ab can be generally diagonalized by the Pontecorvo-Maki-Nakagawa-Sakata mixing
matrix VMNS (PMNS) [132] as
(mν)ab = (VMNSDνV
T
MNS)ab, Dν ≡ (mν1 , mν2, mν3), (II.9)
VMNS =


c13c12 c13s12 s13e
−iδ
−c23s12 − s23s13c12eiδ c23c12 − s23s13s12eiδ s23c13
s23s12 − c23s13c12eiδ −s23c12 − c23s13s12eiδ c23c13

 , (II.10)
where we neglect the Majorana phase as well as Dirac phase δ in the numerical analysis for
simplicity. The following neutrino oscillation data at 95% confidence level [133] is given as
0.2911 ≤ s212 ≤ 0.3161, 0.5262 ≤ s223 ≤ 0.5485, 0.0223 ≤ s213 ≤ 0.0246, (II.11)
|m2ν3 −m2ν2 | = (2.44± 0.06)× 10−3 eV2, m2ν2 −m2ν1 = (7.53± 0.18)× 10−5 eV2,
where we assume one of three neutrino masses is zero with normal ordering in our analysis
below. The observed PMNS matrix can be realized by introducing the following parametriza-
tion. Here we can parametrize the Yukawa coupling yL as follows;
y∆ = VMNS
√
DνOR
−1/2, (II.12)
Rii ≡ −
2∑
σ=1
Mσi
2(4π)2
[
XR,σi
XR,σi − 1
ln[XR,σi ]−
XI,σi
XI,σi − 1
ln[XI,σi]
]
, (II.13)
where O is an arbitrary complex orthogonal matrix. Here we estimate the order of Yukawa
coupling y∆. First of all, we assume to be VMNS = O = O(1), and Rii = Mσi2(4π)2 × O(10−2).
Then the Eq.(II.12) is simplified as
y∆ = O(100)×
√
Dν
Mσi
≈ O(10−4), (II.14)
where we fix to be Dν = O(0.1) eV and Mσi = O(100) GeV.
C. Lepton Flavor Violations, (g − 2)µ, and h→ µ, τ excess
Lepton flavor violations: ℓb → ℓaγ processes arise from the following relevant terms at
the one-loop level
−LY ⊃ (yL)ijℓLiE ′RiS0 + (y∆)ijE ′cLiℓLj∆+2 +
(y∆)ij
2
(N c1 −N2)iℓLj∆+. (II.15)
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Process (a, b) Experimental bounds (90% CL)
µ− → e−γ (1, 2) BR(µ→ eγ) < 5.7× 10−13
τ− → e−γ (1, 3) BR(τ → eγ) < 3.3× 10−8
τ− → µ−γ (2, 3) BR(τ → µγ) < 4.4× 10−8
TABLE II: Summary of ℓb → ℓaγ process and the lower bound of experimental data [134].
Then the branching ratio of BR(ℓb → ℓaγ) is defined by
BR(ℓb → ℓaγ) = 48π
3αemCb
(4π)4G2F
|Aab|2, (II.16)
where αem ≃ 1/137 is the fine structure constant, Ci = (1, 1/5) for (i = e, τ), GF ≈
1.17× 10−5 GeV−2 is the Fermi constant, and Aab is given by
Aab = (y
†
L)ai(yL)ibF (S0, E
′
i)
− (y†∆)ai(y∆)ib
[
2F (E ′i,∆
+2) + F (∆+2, E ′i) +
F (N1i ,∆
+)
4
+
F (N2i,∆
+)
4
]
, (II.17)
F (c, d) ≡
2m6c + 3m
4
cm
2
d − 6m2cm4d +m6d + 12m4cm2d ln
[
md
mc
]
12(m2c −m2d)4
. (II.18)
Assuming here the small y∆ in Eq. (II.14), Aab can be written in terms of yL only. Thus the
resultant branching ratio is given by
BR(ℓb → ℓaγ) ≈ 3Cb|(y
†
L)ai(yL)ibF (S0, E
′
i)|2
16π2G2F
. (II.19)
Comparing the experimental values in table. II, we obtain the following upper bounds
BR(µ→ eγ) : |(y†L)1i(yL)i2F (S0, E ′i)| .
1.60× 10−11
GeV2
, (II.20)
BR(τ → eγ) : |(y†L)1i(yL)i3F (S0, E ′i)| .
8.59× 10−9
GeV2
, (II.21)
BR(τ → µγ) : |(y†L)2i(yL)i3F (S0, E ′i)| .
9.92× 10−9
GeV2
. (II.22)
Muon anomalous magnetic moment (g − 2)µ: Our formula of (g − 2)µ is given by
∆aµ ≈
(y†L)2i(yL)i2m
2
µF (S0, E
′
i)
(4π)2
, (II.23)
which can be comparable to the experimental value 20 × 10−10 . ∆aexpµ . 40 × 10−10 in
refs. [135–137].
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h → µ, τ excess: The recent experiment at the LHC reports BR(h → µτ) ≈ 1%, and
The excess of h→ µτ can be generated at one-loop level as the leading contribution in our
model. The resultant decay rate formulas are expressed as
Γ(h→ µτ) ≈ |(y
†
L)2i(yL)i3µhSSmhmτG|2
4096π5mh
, (II.24)
G =
∫
δ(x+ y + z − 1)y2dxdydz
(z2 − z)m2µ + (x2 − y)m2τ − xz(m2h −m2µ −m2τ ) + xM2E′ + (y + z)m2S0
, (II.25)
where µhSS ≡ λΦSv/2 is the strength of the trilinear hS0S0 interaction. Then the branching
ratio reads
BR(h→ µτ) ≈ Γ(h→ µτ)
Γ(h→ µτ) + Γ(h) , (II.26)
where Γ(h) ≈ 4.2×10−3 GeV is the total decay width of the SM Higgs boson at 125.5 GeV.
Then we have the allowed region to satisfy the lepton flavor violations and the sizable
excess of h → µτ , while we obtain (g − 2)µ ≈ (5 − 6) × 10−10, which is smaller than the
experimental best fit value but within 3σ uncertainty. This result is almost the same as the
one obtained by ref. [138].
III. SEPTET SIGNATURE AT THE LARGE HADRON COLLIDER
In this section we discuss signature of our septet scalar at the LHC. The components of
the septet can be produced via gauge interactions which come from kinetic term
(DµΦ7)
†(DµΦ7) = (∂µΦ7+ i(gWaµT (7)a +2g′Bµ)Φ7)†(∂µΦ7+ i(gW µa T (7)a +2g′Bµ)Φ7) (III.1)
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where T (7)a are matrices for the generators of SU(2) acting on Φ7. The generators T (7)a are
given by
T (7)1 =
1√
2


0
√
3 0 0 0 0 0
√
3 0
√
5 0 0 0 0
0
√
5 0
√
6 0 0 0
0 0
√
6 0
√
6 0 0
0 0 0
√
6 0
√
5 0
0 0 0 0
√
5 0
√
3
0 0 0 0 0
√
3 0


,
T (7)2 =
i√
2


0 −√3 0 0 0 0 0
√
3 0 −√5 0 0 0 0
0
√
5 0 −√6 0 0 0
0 0
√
6 0 −√6 0 0
0 0 0
√
6 0 −√5 0
0 0 0 0
√
5 0 −√3
0 0 0 0 0
√
3 0


,
T (7)3 = diag(3, 2, 1, 0,−1,−2,−3) . (III.2)
After electroweak symmetry breaking, we obtain the kinetic term in terms of mass eigenstate
of gauge fields such that
|DµΦ7|2 =
3∑
m=−3
∣∣∣∣
[
∂µ − i(2 +m)eAµ − i g
cW
(m− (2 +m)s2W )Zµ
]
ϕm
− ig
√
(3 +m)(4−m)
2
W+µ ϕ
m−1 − ig
√
(3−m)(4 +m)
2
W−µ ϕ
m+1
∣∣∣∣
2
,
(III.3)
from which we can derive relevant gauge interactions. The decay processes of the components
are induced by gauge interaction and λ0∆1Φ
∗
7∆1 coupling in the potential Eq. (II.3). The
possible decay modes are
φQ → φQ±1W∓ (III.4)
φQ → ∆Q′∆Q′′ (Q = Q′ +Q′′), (III.5)
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FIG. 2: The cross sections for the processes which provide pair of φ±4 at the LHC 14 TeV. Here
mφ5± = mφ4± + 100 GeV is assumed for the pp→W± → φ5±φ4∓ process.
where Q′(Q′′) take possible charge of the components in ∆1. Then components in ∆1 can
decay through Yukawa coupling with L′ and L, and charged components in L′ can decay
into charged lepton and S0 where S0 further decay into SM neutrino and DM. We find that
the decay process of φ±4 is particularly interesting since the decay modes of the component
provide clear signal as
φ±4 → ∆±2∆±2 → E±ℓ±E±ℓ± → ℓ±ℓ±ℓ±ℓ±S0S0 (III.6)
where ℓ± is the SM leptons, E± is the exotic charged leptons and S0 becomes missing
transverse energy. Thus we focus on the processes which produce pair of φ±4 in the following
analysis. The φ±4 can be pair produced thorough the processes
pp→ Z/γ → φ4+φ4−
pp→ Z/γ → φ5+φ5− → φ4+φ4−W+W−
pp→ W± → φ5±φ4∓ → φ4+φ4−W± (III.7)
where W± in the final state can be off-shell. In Fig. 2, we show the cross sections for the
production processes where we used CalcHEP [139] with CTEQ6L PDF [140] in the estimation.
We consider detector level simulation to estimate discovery potential at the LHC 14 TeV.
In order to generate the events, we employ the event generator MADGRAPH/MADEVENT 5 [141],
10
nL ≥ 4 nL ≥ 5 nL ≥ 6 nL ≥ 7 nL ≥ 8
# of signal events (e) 33. 30. 22. 12. 4.2
# of signal events (µ) 34. 31. 25. 15. 5.6
TABLE III: Number of signal events after selecting number of leptons with L = 100fb−1, mφ±4 =
1100 GeV and mφ±5 = 1200 GeV, summing over events from processes in Eq. (III.7). The second
and third low represent the cases where leptons from φ±4 decay are all (anti-)electrons and (anti-
)muons respectively.
where the necessary Feynman rules and relevant parameters of the model are implemented
by use of FeynRules 2.0 [142] and the NNPDF23LO1 PDF [143] is adopted. Then the
PYTHIA 6 [144] is applied to deal with hadronization effects, the initial-state radiation (ISR)
and final-state radiation (FSR) effects, and the decays of SM particles e.g. W -boson, t-
quark, etc. In addition, the generated events are also run though the PGS 4 for detector level
simulation [145].
The final state of the signal events is the multi-lepton state where we do not put any con-
straint on number of jets or missing transverse energy since multi-lepton condition suppress
the SM backgrounds sufficiently. In our analysis, we assume the branching fraction of the
decay chain in Eq. (III.6) is 1 and charged leptons in the final state are either all electron or
all muon type. We also fix masses of exotic lepton and S0 as mL′ = 400 GeV and mS0 = 200
GeV for illustration; the results are not sensitive to these values as long as the decay chain
is kinematically allowed. In Table. III, we show number of multi-lepton events for each
minimum number of charged lepton nL applying luminosity of L = 100fb
−1, mφ±4 = 1100
GeV and mφ±5 = 1200 GeV where we summed events from processes in Eq. (III.7) and final
state leptons from φ±4 decay are all electro(muon) type in second(third) low. For selected
charged leptons, basic transverse momentum cut is also applied as pT (ℓ) > 15 GeV. We find
that number of remaining events become small when we require nL ≥ 7 although φ+4φ−4
provides eight charged leptons. Also the efficiency for muon case is slightly better than that
of electron. The SM background comes from the processes of multi Z production such that
pp→ ZZ,ZZZ where some of Z decay leptonically. We find that SM background is negli-
gibly small when we take number of leptons as nL ≥ 6 while the number of signal events is
11
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FIG. 3: The luminosity required to obtain 5σ significance at the LHC 14 TeV where we took
mφ±5 = mφ±4 +100 GeV. The solid(dashed) lines indicate electron(muon) dominant decay of φ
±4.
not decreased much. Thus we require the number of charged lepton as nL ≥ 6 for the event
selection.
We then estimate the resulting significance after event selection. In our calculations, we
define the significance as [146]
S = 2
(√
ns + nb −√nb
) nb
nb +∆n
2
b
, (III.8)
where ns and nb are number of expected events for signal and background, and ∆nb is Gaus-
sian uncertainty of nb. Requiring nL ≥ 6, nb and ∆nb are very small and we approximate
the significance as S ≃ 2√ns assuming nb ≫ ∆n2b for simplicity. In Fig. 3, we show the
luminosity which is required to obtain 5σ significance at the LHC 14 TeV as a function of
φ±4 mass. We find that φ±4 can be discovered up to mφ±4 ∼ 1.5 TeV with luminosity of
L ≤ 300fb−1. Thus our model can be tested searching for multi-lepton events at the LHC.
Furthermore, distribution of invariant mass of same sign leptons is also shown in Fig. 4
where we adopt L = 100fb−1, mφ±4 = 1100 GeV and mφ±5 = 1200 GeV for illustration.
We see broad bump and the edge of the distribution around mφ4± − 2mS0 . Therefore the
signature of φ4± can be seen as a bump of invariant mass of same sign charged leptons.
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FIG. 4: The invariant mass for same sign leptons after the event selection where we took L =
100fb−1, mφ±4 = 1100 GeV, mφ±5 = 1200 GeV and mS0 =200 GeV for illustration. The solid and
dashed lines corresponds to the cases that final state from φ±4 decay are all electron and muon
type, respectively.
IV. CONCLUSIONS AND DISCUSSIONS
We have studied a one-loop induced radiative neutrino model with a SU(2) septet scalar
boson in which we have discussed neutrino masses and mixing, lepton flavor violations,
anomalous magnetic moment of muon, and the flavor violating SM Higgs decay h → µτ .
The SU(2) triplet and singlet scalars are also introduced to break an accidental global U(1)
symmetry in the Higgs sector with doublet and septet, which also play a role in generating
active neutrino mass and mixing. In addition, exotic lepton doublets are introduced to
induce the neutrino mass at one-loop level where it also contributes to flavor violating Higgs
decay.
The neutrino mass matrix has been derived calculating a one-loop diagram with the
septet. We also show that anomalous magnetic moment of muon can be within 3σ of
experimental value while satisfying the constraints from lepton flavor violating processes.
Moreover h→ µτ decay is indued at the one-loop level where BR(h→ τµ) reach ∼ 1% by
tuning the relevant parameters.
Also we have explored the signature of the septet scalar by focusing on decay process
of quadratically charged scalar φ±4 which has decay chain of Eq. (III.6). Since the decay
provides multi-lepton final states, the signal will be very clear at collider experiments. Then
we have discussed the processes which produce pair of φ+4φ−4 at the LHC; pp → Z/γ →
φ4+φ4−, pp → Z/γ → φ5+φ5− → φ4+φ4−W+W− and pp → W± → φ5±φ4∓ → φ4+φ4−W±.
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We find the production cross section is around O(0.1) fb when the scale of the septet is 1
TeV. To estimate the discovery potential at the LHC, we have carried out detector level
simulation where the signal event is multi-lepton plus missing transverse energy. After
simulation study, we found that φ±4 with mass up to ∼ 1.5 TeV can be discovered at the
LHC 14 TeV for luminosity L ≤ 300 fb−1. In addition, we have shown the distribution of
invariant mass for same sign charged leptons which would be broad bump. Therefore some
parameter region of our model can be tested in future LHC data.
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